Aturanosides A and B, Glycosylated Anthraquinones with Antiangiogenic Activity from a Soil-Derived Streptomyces Species.
A chemical investigation of a culture extract from a soil-derived Streptomyces sp. RK88-1441 led to the isolation and characterization of two new glycosylated anthraquinones, aturanosides A (1) and B (2), and a new anthraquinone derivative, aturanocin (3). The structures of these compounds were elucidated by detailed NMR and MS spectroscopic analyses. The absolute configurations of the sugar units, based on the magnitudes of the coupling constants, ROESY correlations, and chemical derivatization, from 1 and 2 are 6- O-[ N-acetyl-α-d-glucosamino-(1→2)-α-l-rhamnoside] and 6- O-α-l-rhamnoside, respectively. Compounds 1 and 2 showed no cytotoxicity against human umbilical vein endothelial cells (HUVECs), but significantly suppressed vascular endothelial growth factor (VEGF)-induced tube formation and invasion of HUVECs. The down-regulation of both the phosphorylation of VEGF receptor 2 and the expression of vascular endothelial cadherin at the protein level were also observed.